BACKGROUND: Brief interventions for unhealthy drinking in primary care settings are efficacious, but underutilized. Efforts to improve rates of brief intervention though provider education and office systems redesign have had limited impact. Our novel brief intervention uses interactive voice response (IVR) to provide information and advice directly to unhealthy drinkers before a physician office visit, with the goals of stimulating in-office dialogue about drinking and decreasing unhealthy drinking. This automated approach is potentially scalable for wide application. OBJECTIVE: We aimed to examine the effect of a pre-visit IVR-delivered brief alcohol intervention (IVR-BI) on patient-provider discussions of alcohol during the visit. DESIGN: This was a parallel group randomized controlled trial with two treatment arms: 1) IVR-BI or 2) usual care (no IVR-BI). PARTICIPANTS: In all, 1,567 patients were recruited from eight university medical center-affiliated internal medicine and family medicine clinics. INTERVENTIONS: IVR-BI is a brief alcohol intervention delivered by automated telephone. It has four components, based on the intervention steps outlined in the National Institute of Alcohol Abuse and Alcoholism guidelines for clinicians: 1) ask about alcohol use, 2) assess for alcohol use disorders, 3) advise patient to cut down or quit drinking, and 4) follow up at subsequent visits. MAIN MEASURES: Outcomes were patient reported: patient-provider discussion of alcohol during the visit; patient initiation of the discussion; and provider's recommendation about the patient's alcohol use. KEY RESULTS: Patients randomized to IVR-BI were more likely to have reported discussing alcohol with their provider (52 % vs. 44 %, p = 0.003), bringing up the topic themselves (20 % vs. 12 %, p < 0.001), and receiving a recommendation (20 % vs. 14 %, p < 0.001). Other predictors of outcome included baseline consumption, education, age, and alcohol use disorder diagnosis. CONCLUSIONS: Providing automated brief interventions to patients prior to a primary care visit promotes discussion about unhealthy drinking and increases specific professional advice regarding changing drinking behavior.
INTRODUCTION
Brief alcohol interventions (BIs) in primary care settings for patients with unhealthy drinking are underutilized for many reasons including time constraints, workflow incompatibility, lack of ancillary resources, and stigmatization. [1] [2] [3] [4] Efforts to increase the delivery of BIs through an exclusive focus on provider training or incentives has had limited impact on intervention rates. [5] [6] [7] In two of our previous studies, approximately half of patients interviewed after a primary care visit reported that they themselves had brought up the topic of alcohol for discussion. 8, 9 With the dual objective of increasing patient-provider communication about alcohol and offering an automated pre-visit BI to patients who might not otherwise receive one, we developed a system for alcohol screening and BI using Interactive Voice Response (IVR). The IVR performs pre-visit screening to identify individuals with unhealthy alcohol consumption, 10 offers a BI to those who screen positive, and encourages them to discuss alcohol at the upcoming visit. The current report focuses on evaluating the IVR-BI as an instrument for stimulating in-office dialogue about drinking behavior.
Small-scale pilot studies previously showed the feasibility of our IVR Screen 11 and BI. 9 Consequently, we conducted a randomized, controlled trial in a large primary care network to evaluate the effects of IVR-BI on patient-provider communication (Aim 1) and on subsequent alcohol consumption (Aim 2). The current report focuses on Aim 1; clinical results corresponding to Aim 2 are forthcoming. Aim 1 hypotheses were that individuals randomized to complete the IVR-BI would be more likely on the upcoming visit to 1) discuss drinking with their provider, 2) self-initiate that discussion, and 3) receive an alcohol-related recommendation from their provider. We further examined the specificity of the IVR-BI to stimulate discussions of alcohol, compared to other behavioral health topics included in the screen, but not targeted by the IVR-BI.
METHODS

Sample and Setting
Eligibility criteria were as follows: scheduled for a routine (non-acute) primary care visit in the next 3 days, spoke English, had no cognitive or hearing deficits, and screened positive for unhealthy alcohol use.
The recruitment sites were urban (n = 1), suburban (n = 5) and rural (n = 2) primary care outpatient clinics affiliated with the academic medical center, with four to 12 providers each.
Design
This parallel group randomized controlled trial had two arms, IVR-BI and control (no IVR-BI). After screening, all participants were randomized by the IVR system based on a random number generator to either complete or not complete the IVR-BI. Participants in the IVR-BI group were seamlessly connected to the IVR-BI after randomization. A post-visit telephone interview (PVI) was conducted a few days after the clinic visit. Because this interview included questions about the IVR system, research assistants (RAs) conducting the interviews were not blind to study condition. All participants received $10 for completing the IVR randomization call and $20 for the PVI, regardless of randomization condition.
Primary care providers (PCPs) were blind to patients' participation in the trial. Our research question was whether a patient-directed intervention could affect the care patients received, not whether providers could be externally influenced to make changes in their care. PCPs were free to provide their Busual care,^which may or may not include alcohol screening, discussion, BI, or referral.
Recruitment Procedures
Screening was done by phone two to three days before participants' medical appointments. Patients completed an IVR Screen that included the Single Alcohol Screening Question (SASQ); BHow many times in the past year have you had five (for men; four for women) drinks in one day?^, 12 along with single items assessing pain, smoking, exercise, weight, and mood. A previous publication describes the IVR Screen in detail. 10 Respondents had the option of routing their IVR Screen results immediately to their Electronic Medical Record (EMR), which 95 % elected to do. Results were viewable by PCPs in the EMR and consisted of a simple list of each of the six items and the patient's response.
Respondents answering one or more on the SASQ 12 were eligible to enroll in the trial. An IVR intervention was only available for alcohol, not for the other IVR Screen topics. Upon completion of the IVR Screen, eligible respondents were transferred to a RA for verbal consent and study invitation. Consenting patients were scheduled for the PVI to occur as soon after the medical visit as schedules allowed, then were transferred to the IVR-BI. Participants could schedule the IVR-BI for another time, so long as it was prior to the office visit. After transferring a patient, the RA could monitor their connection to the IVR line. If a disconnect occurred, the RA would call the patient immediately and offer to re-connect them. All procedures were approved by the University of Vermont Human Subjects Committee and the Medical Center's Risk Management Department.
IVR-BI Intervention
The IVR-BI begins with brief instructions on keypad entries, a reminder that it is part of a research project, and assurance of privacy and confidentiality. The IVR-BI content is based on National Institute on Alcohol Abuse and Alcoholism (NIAAA) 13 recommendations (see Fig. 1 ). The BAsk^element is accomplished with the SASQ 12 from the IVR Screen. The IVR-BI itself begins by defining standard drink equivalences, i.e., that one beer, one glass of wine, and one shot or mixed drink have about the same amount of alcohol. Two quantity /frequency questions follow, then NIAAA safe-drinking guidelines are stated (maximum 14 drinks/week, fewer than five drinks/occasion for men younger than 65; seven/week, fewer than four/occasion for women or individuals aged 65 or older).
The BAssess^section screens for Alcohol Use Disorder (AUD) because a full diagnostic assessment of AUD by IVR was not feasible. The screening consists of two DSM-IV criteria shown to correlate highly with diagnosis, 14 i.e., use in hazardous situations and drinking larger amounts or for a longer period of time than intended. This section also includes a question about prior withdrawal experiences. Positive responses to any AUD screening or withdrawal question is followed by advice to seek an evaluation by a doctor or alcohol specialist, and a statement that doctors typically recommend quitting drinking for people with these symptoms. The screen-positive advice cautions patients to discuss any quit attempt with a doctor to avoid dangerous withdrawal.
The BAdvise and Assist^section begins with a readiness to change assessment, then branches accordingly. The NotReady branch offers three BReadiness Suggestions^then plays a final reminder about the research protocol. The Ready branch leads to a choice to hear guidance on cutting down and/or quitting. Advice for Cutting Down includes goal-setting, planning for urges and high-risk situations, proactive avoidance of triggers, self-monitoring, and other strategies. The Advice to Abstain section describes treatment and mutual-help models commonly used to achieve abstinence, and includes information on local support and treatment resources.
For all callers, the IVR-BI ends with a section on BFollowup Support^: Callers are encouraged to talk with their PCP about their alcohol use and to avail themselves of patient education materials at their doctor's office. The full text of the IVR-BI and IVR Screen is available from the authors.
Assessments
PVIs assessed in-visit doctor-patient communication, baseline demographics, AUD diagnosis, and recent history of alcohol use. Interviews took approximately 30 minutes.
Outcome Measures. Doctor-patient communication about alcohol use was assessed with three questions: 1) BDid you talk with the doctor about alcohol use?^2) BWho brought it up?^and, 3) BDid [provider name] make any recommendations about your alcohol use?^This brief assessment is similar to other one-to two-item patient surveys that have been effectively used to document alcohol BI occurrence in other primary care research, 15, 16 and that have been used in the VA Health Care system as a performance monitoring method. 17 To determine if the IVR-BI effect on patient-provider discussion would be specific to alcohol, we assessed patientprovider discussions of other topics covered in the six-item IVR Screen that patients had completed during recruitment for the randomized trial, i.e., pain, smoking, drinking, exercise, weight, and mood. The same three questions about discussion, advice, and recommendation were asked about each of the screening items.
Baseline Measures. Baseline alcohol consumption during the time period of 30 days prior to the primary care visit up through the day preceding the PVI was ascertained using The Timeline Followback (TLFB) 18 calendar method. Past-year DSM-IV AUD was assessed using the Alcohol Use Disorders section of the Composite International Diagnostic Interview -Substance Abuse Module (CIDI-SAM), 19 a structured interview designed for administration by trained lay interviewers for the assessment of substance use disorders according to DSM-IV diagnostic criteria.
Participants randomized to the IVR-BI condition were interviewed about their subjective experience using the IVR-BI. Participants were asked about the effect of the IVR-BI on their awareness of drinking or interest to change, and how the IVR-BI compared to any information or advice they had received from the PCP.
Statistical Methods
Baseline comparisons between treatment groups on demographic and alcohol use variables were performed using chi square, t-tests, and Wilcoxon Rank Sum tests. MantelHaenszel chi square tests were used to compare treatment groups on the primary outcome measures, stratifying on whether patients met criteria for an AUD. Breslow-Day tests were used to test for heterogeneity of the treatment effect between patients who did and did not meet criteria for an AUD. Primary outcome measures were: 1) percent of patients who reported a discussion about alcohol with their provider, 2) percent who reported self-initiating a discussion about alcohol with their provider, and 3) percent who reported receiving a recommendation about alcohol from their provider. Stepwise logistic regression was used to construct multivariate models predicting each outcome, with baseline characteristics (see Table 1 ) and treatment condition as potential predictors. For characteristics that were significant predictors, terms representing interactions with treatment condition were subsequently examined to determine whether their effects were treatment specific.
Additionally, chi square tests were used to compare treatment groups on the percent of participants available for follow-up and the percent of patients who discussed other screening items not targeted by the intervention (i.e., pain, smoking, exercise, weight, and mood). These latter comparisons were limited to subjects who endorsed the specific item at the time of their screen. All analyses were performed using SAS statistical software Version 9.4. 20 The study was designed to enroll approximately 700 evaluable subjects per group, which results in power greater than 95 % using α = 0.05 to detect an absolute difference of 10 % for each of the primary outcome measures for a wide range of underlying percentages. Figure 2, The IVR-BI completion rate was 97 %. PVI data were available for 1,567 patients (84 %), with equivalent percentages in the IVR and control groups (84 % and 85 % respectively, p = 0.28). The PVI occurred a median of one day (IQR = 0 to 3 days) after the medical visit. Demographic characteristics and baseline alcohol use did not significantly differ between randomized groups (Table 1 ).
RESULTS
As shown in
Significant differences between groups were observed on the three primary outcome measures (Fig. 3) . Multivariate results based on stepwise logistic regression are summarized in Table 2 . When baseline characteristics and treatment condition were considered as candidates for predicting outcome, treatment condition remained a significant predictor of all three outcomes, with IVR-BI associated with increased odds of having a discussion, self-initiating, and receiving a recommendation. In addition, baseline consumption (i.e., drinks/week) was predictive of all three outcomes, with increased consumption associated with increased odds. Other predictors were specific to outcome, with increased education associated with increased odds of discussion, increased age associated with greater self-initiation, and AUD predictive of receiving a recommendation. There was no evidence that the predictors were dependent on treatment condition. Table 3 displays the percentage of participants who reported discussion of each of the IVR Screen items with their PCP. Alcohol was the only item that showed a significant group difference. Pain, tobacco use, physical activity, weight, and mood were each discussed between 72 % and 91 % of the time, independent of group assignment. These results highlight the specificity of the IVR-BI effect.
A majority (55 %) of IVR-BI participants said the treatment made them more aware of how much they drink, and 25 % said it motivated them to make changes. Among those who also had a discussion with the provider, 37 % said the IVR-BI was more useful than the provider discussion. Differences between groups were significant for discussion of alcohol, p = 0.003; self-initiate, p < 0.001; and physician recommendation, p < 0.001. AUD = Alcohol Use Disorder.
DISCUSSION
Primary care patients who completed a pre-visit automated BI were more likely to: discuss drinking with their PCP at the subsequent visit, report raising the issue themselves, and receive a provider recommendation about their drinking. These group differences pertained for individuals with or without a diagnosis of AUD. Heavier drinkers were more likely than lighter drinkers to report discussing alcohol, initiating the discussion, and receiving a provider recommendation. Participants with a college degree were more likely to discuss alcohol with their PCP, older patients were more likely to self-initiate, and individuals with AUD were more likely to receive a PCP recommendation. The IVR-BI did not increase patient-provider discussion of other behavioral health topics. Importantly, the IVR-BI was well tolerated, as evidenced by the 97 % completion rate. For about half of participants, IVR-BI stimulated self-reflection, and for about one-third of participants, it was a useful alternative to a provider discussion. These results suggest that: the overall rate of patient-provider discussions of alcohol use in primary care practice can be increased by providing automated pre-visit education and advice about alcohol; patient-provider communication is affected by relevant demographic and diagnostic factors unrelated to the IVR BI intervention; PCPs are more likely to make recommendations for patients with greater severity, and the IVR-BI effect is specific to discussions of alcohol.
Consistent with earlier studies of PCP delivery of lifestyle advice, PCPs in this study were less likely to speak with patients about alcohol, compared with other conditions. [21] [22] [23] [24] [25] Alcoholism is stigmatized, even among health care providers, 26, 27 who may expect patients to object when the topic is raised 1, 28, 29 and to under-report consumption and problems. 26, 30 Anecdotally, we did occasionally field questions from patients about whether their provider thought they were Ban alcoholic.^Thus, a common misconception may be that a doctor would only be concerned about a patient's drinking if there was a suspected AUD. Further education of the medical community and the general public is warranted regarding the effects on medical conditions and disease management, not just AUD, that can result from exceeding the NIAAA threshold for low-risk alcohol consumption. [31] [32] [33] Limitations Data on what transpired during the clinic visit was based solely on patient self-report, and thus was subject to recall and impression management biases. Existing evidence for the validity of proxy measures for clinician behavior is limited; however, a review study concluded that patient report is more accurate than provider report or records review. 34 Another study reported rates of patient recall of PCP-delivered health behavior advice ranging from 76 % (for smoking cessation) to 17 % (for STD prevention), with substantial variability due to the reason for the visit and the amount of time spent discussing the targeted behavior. 35 Accuracy of patient reports declines rapidly with increasing time from the event. 36 The close proximity of our interview to the PCP appointment (median = 1 day) limits the influence of recall bias.
In this study, we were unable to measure or control for contamination effects. While we hypothesized that the IVR-BI effect on communication would pertain only to the individual randomized patient and his or her PCP at that visit, it is conceivable that participants in the IVR-BI condition who initiated the topic of alcohol consumption affected their provider's proclivity to discuss alcohol with future patients, both experimental and control. The effect of any such contamination would be to increase the number of provider discussions in the control group, thus reducing the observed difference between groups. Indeed, 44 % of control participants reported discussing alcohol with their providers, which is higher than other reports, 37, 38 and unexpectedly high considering PCPs had not been given any explicit instruction to intervene about alcohol during this study.
In this paper, our focus is on implementation rather than clinical outcomes. It remains to be seen whether either the IVR-BI and/or alcohol discussions as we have defined them are associated with improved clinical outcomes. Our sample consisted of predominately white, educated men and women living in a small metropolitan area. It is unknown how our findings would generalize to more diverse and urban settings. Unlike other technology platforms, IVR is highly accessible, inexpensive, and easy to use.
Implications
Our findings suggest that automated BIs are an important avenue to increase patient/provider discussion of alcoholrelated topics. Our data do not allow us to determine whether a full IVR-BI is required as a patient prompt, or whether IVR assessment + simple feedback would be sufficient. 39, 40 Regardless of its intensity, incorporating an alcohol-related IVR component into a standard appointment reminder call would be relatively straightforward. A strength of this study was that screening data were seamlessly merged with the EMR and available to the PCP at the time of the visit. A primary care system employing IVR and EMR, accessible at the point of care, could direct clinicians and patients to effective, evidence-based treatment options. 41 
